1. Introduction {#sec1}
===============

Populations of color are among the fastest growing subpopulations in the USA \[[@B1]\] and are at great risk for physical inactivity, poor dietary habits, and obesity \[[@B2]--[@B4]\]. Recent estimates suggest that one-third of African American and Hispanic adults are physically inactive and fewer than one-fourth meet the recommendations for fruit and vegetable consumption \[[@B5], [@B6]\]. In addition to high rates of physical inactivity \[[@B7]\], ethnic minority women are at the greatest risk for not maintaining regular physical activity and weight gain \[[@B2]--[@B4]\]. Innovative and sustainable strategies to increase and maintain physical activity and prevent weight gain are needed in this population that provide measurable health benefits and improved quality of life \[[@B8], [@B9]\].

Latin dance interventions show promise for increasing physical activity duration and intensity and are seen as intrinsically enjoyable, potentially more easily adopted and maintained than traditional exercise programs \[[@B10]\]. The Latino culture and population continue to grow in the USA, and Latin dancing is a widely accepted and popular in many population subgroups, even beyond the Latino community. Prior research has shown that Latin dancing meets moderate to vigorous intensity requirements, sufficient to meet weight loss and maintenance recommendations \[[@B11]\]. Prior studies have also demonstrated that interventions which involve community and culturally relevant interventions are more successful and sustainable than those which do not incorporate these factors \[[@B12]\].

The use of computer and internet technology has also been increasing in popularity as the graphical interface has made the Internet easy and appealing. As is the case with Latin dance, web-based interventions to improve physical activity and dietary habits can be made culturally relevant and engaging to a diverse audience. Evidence suggests that most women of color have access to computers and the internet at home or work and access health information online \[[@B13]\]. One study recently found that as many as one out of every five internet searches done by African American and Hispanic or Latina women was for health information \[[@B14]\]. Previous studies have shown that internet-based studies increase reach and accessibility and are effective for changing diet and physical activity behaviors \[[@B13], [@B15]--[@B17]\].

Although previous studies have explored the use of Latin dance and internet technologies to increase physical activity and improve dietary habits \[[@B11], [@B15], [@B18], [@B19]\], there have not been any studies that have combined the two methods to improve health habits that may reduce weight gain in women of color. Health promotion interventions improve physical activity and dietary habits, but often face retention challenges leading to low adherence \[[@B20]\]. Findings show that minority women do increase their physical activity in response to interventions \[[@B21], [@B22]\]. However, the changes in physical activity are often modest and inconsistent, suggesting a need for studies that increase adherence and accessibility and engage women of color \[[@B21], [@B23], [@B24]\].

The SAving Lives, Staying Active (SALSA) study was a pilot study to promote regular physical activity and fruit and vegetable consumption among women of color. The aims of the study were to (1) determine how willing women of color were to participate in an internet-based intervention; (2) determine whether a Latin dance intervention was sufficient to promote increase in weekly physical activity in women of color; (3) to determine whether an internet intervention was sufficient to promote increases in fruit and vegetable consumption. We hypothesized that Latin dancing would provide adequate intensity to reach moderate or greater intensity physical activity and that women would increase their fruit and vegetable consumption as a result of participating in the web-based arm of the study.

2. Materials and Methods {#sec2}
========================

2.1. Participants {#sec2.1}
-----------------

Participants were recruited via distributed brochures, word of mouth, and local electronic newsletters. Interested women were invited to visit the SALSA study website and register online. Ninety-five women registered online and completed a short screener questionnaire determining the following inclusion criteria: self-identified woman of color, between the ages of 25 and 60 years old, able to do physical activity without medical supervision as measured by the Physical Activity Readiness Questionnaire (PAR-Q) \[[@B25]\], willing to be randomized, and had access to a computer with internet at least 5 days per week. Of those screened (*N* = 95), eligible women (*N* = 71) were invited to participate in a baseline health assessment and enroll in the study. Fifty women of color completed the baseline health assessment and were enrolled in the study, yielding a recruitment ratio of 53%, suggesting that in online recruitment, about double the number of participants must be screened to achieve the desired enrollment. The study was approved by the University of Houston Committee for the Protection of Human Subjects and all participants provided written informed consent.

2.2. Assessments {#sec2.2}
----------------

Women who completed the T1 assessment were given a link to the online survey. Women who completed the T1 assessment and online survey (*N* = 50) were enrolled in the study. After four weeks of intervention, women completed a cross-over (T2) health assessment. Women who completed the T2 assessment and online survey were eligible to switch groups. Women who were previously in the internet-based comparison switched to the Latin dance group and vice versa. After an additional four weeks of intervention, women completed a postintervention (T3) assessment and online survey and returned to the University after four more weeks for a follow-up (T4) assessment.

2.3. Anthropometry and Body Composition {#sec2.3}
---------------------------------------

Body mass index (BMI = kg/m^2^) and percent body fat were collected at all health assessments by trained personnel using established protocols \[[@B26]\]. Height was measured using a portable stadiometer. Body weight and body fat percentage were measured using a Tanita TBF-310 body composition analyzer (Tanita Corporation of America, Inc., Arlington Heights, IL, USA) \[[@B27], [@B28]\]. Participants were measured twice, and an average of the two measurements was used in analyses.

2.4. Physical Activity {#sec2.4}
----------------------

Self-reported weekly leisure-time physical activity was measured at all time points using the validated Godin Leisure-Time Exercise Questionnaire \[[@B29]\]. The questionnaire asked participants to report how much and often they did all types of physical activity during a 7-day period and is then transformed into weekly metabolic units of physical activity.

As an objective measure of physical activity during Latin dancing, women wore a unidirectional ActiGraph GT1M accelerometer (ActiGraph, LLC, Pensacola, FL, USA) during Latin dance sessions \[[@B30]\]. The ActiGraph accelerometer has exhibited strong associations between activity counts and measured energy expenditure, was clearly responsive to different intensities of physical activity, and had the lowest amount of variance across monitors, indicating strong validity and overall reliability \[[@B31]\]. Accelerometer data were collected as counts per 10 second epochs, the smallest epoch setting for this accelerometer \[[@B32]\]. This epoch setting was chosen to be the closest to the heart rate monitor measurement intervals and has not been shown to have an effect on moderate physical activity \[[@B33], [@B34]\]. Although a 5-second epoch would have been ideal to measure vigorous or very vigorous physical activity \[[@B34]\], this setting was not available. A 10-second epoch is more ideal than a 60-second epoch length for measuring moderate or greater intensity physical activity \[[@B33]\]. Counts were translated into minutes spent in moderate or greater physical activity per session using an established cutpoint as described by Layne and his colleagues \[[@B35]\], and an average number of minutes per session over the course of the study were used in analyses.

As a measure of heart rate during Latin dancing, women wore Polar E600 heart rate monitors (Polar Electro Inc., Lake Success, NY, USA) during Latin dance sessions. Heart rate monitors was programmed with each participant\'s age and limits of their target heart rate zone (60 to 85% of their maximum heart rate based on participant\'s age). Heart rate was measured every 5 seconds. Average heart rate and average time spent in one\'s target zone over the course of the study was used in analyses.

2.5. Dietary Habits {#sec2.5}
-------------------

Fruit and vegetable and fat consumption were measured using the National Cancer Institute\'s Fruit and Vegetable and Fat Screeners, respectively, to measure number of servings consumed and total calories consumed from fats \[[@B36], [@B37]\]. Fruit and vegetable consumption was reported in terms of frequency and amount consumed each time over the last month. The Fruit and Vegetable Screener has shown adequate validity in adult women \[[@B38]\]. The Fat Screener measures usual dietary intake of percent calories from fat. Fat intake was reported in terms of frequency over the last 12 months. The Fat Screener has shown good validity in adult women \[[@B39]\].

2.6. Website Use {#sec2.6}
----------------

SALSA website use was monitored throughout the study. Number of visits per day, total number of visits during the four-week access period and duration spent on the website were recorded by participant ID.

2.7. Intervention {#sec2.7}
-----------------

Participants were randomized to one of two groups, (1) a biweekly Latin dance group (*N* = 25) or (2) an internet-based dietary education comparison (*N* = 25), using a computer generated, weighted, randomization procedure; investigators and participants were blind to intervention condition during the randomization procedure. The flow of the study is presented in [Table 1](#tab1){ref-type="table"}.

Women in the Latin dance group attended eight one-hour Latin dance lessons, where they learned four basic Latin dance steps (salsa, merengue, bachata and cha cha) taught by a professional dance instructor who instructed the group together to music. Each session consisted of a review of the basic steps, variations on the steps, and a dance incorporating the steps. At the end of the session, the instructor spent between five and ten minutes doing a cool down, consisting of slow dance steps, stretching and guided breathing. Throughout class, the instructor worked with the group as a whole and gave pointers to individuals as needed.

The informational and interactive website delivered content on dietary habits based on the salsa food theme. The SALSA website provided information on improving dietary habits by increasing fruit and vegetable consumption for four weeks. All intervention materials were produced at an eighth grade reading level, ensuring women with varying socioeconomic backgrounds were able to participate. To encourage participants to visit at least once per week the website was updated weekly with new educational content and tools, such as information about food safety, storage times, seasonality, serving sizes, and daily recommendations. Participants were e-mailed weekly when new content was posted. In addition to educational content, one salsa recipe and two recipes using fruit and vegetables were provided each week. Participants were given a log-in username and password, and they could access the website freely for four weeks while in the internet-based dietary education group. At their first log-in, they were instructed to update their profile and change their password. In order to avoid contamination between groups, only content on dietary habits and fruit and vegetable consumption was provided on the website and content on adopting physical activity and safety was provided only at Latin dance sessions. Access to the website was not available to women while they were completing the Latin dance intervention.

2.8. Statistical Analysis {#sec2.8}
-------------------------

Prior to analysis, normality was checked for all variables; the fruit and vegetable consumption variable was transformed using a natural log transformation to create a symmetric distribution. Differences in these measures between groups at baseline were evaluated using independent samples *t*-tests. Simple changes in the outcome measures over time were evaluated using paired *t*-tests and repeated measures analyses. Covariates, such as age, income, education, dance session attendance and website visits, significantly correlated with physical activity, dietary habits and BMI were controlled for in analyses. Means, standard deviations, frequencies, and *t*, *F*, and *P* values for each test are reported below.

3. Results {#sec3}
==========

3.1. Descriptives {#sec3.1}
-----------------

Women (*N* = 50) were middle aged (*M* = 41.0 years, SD = 9.6) and overweight (*M*BMI = 29.7 kg/m^2^, SD = 5.3; *M*body  fat = 38.5%, SD = 7.0). Most women (74.0%) were college graduates and reported a mean household income of approximately \$90,000 for a family of four, suggesting a relatively high socioeconomic status. Means and standard deviations for body composition, physical activity, dietary habits, and psychosocial variables by group and time point are presented in [Table 2](#tab2){ref-type="table"}.

3.2. Attendance and Website Usage {#sec3.2}
---------------------------------

Women who participated in the dance group first (Group 1) attended 5 out of 8 dance sessions (*M* = 4.96 sessions, SD = 2.6), and women randomized to the dance group second (Group 2) attended 4 out of 7 dance sessions (*M* = 3.6, SD = 2.0; one session cancelled due to Hurricane Ike).

Participants visited the SALSA educational website at least once but no more than 10 times (*M* = 2.98, SD = 2.22) during the four weeks they had access to the site while participating in the internet-based dietary education group. Time spent on the site varied by date and visit number. If it was their first time visiting the site, women spent roughly 16 minutes (*M* = 16.1, SD = 13.9) on the website. When new content was posted on the site, women spent between 4.5 (SD = 3.5) and 18.3 (SD = 14.1) minutes accessing new materials. On average, women spent up to 28 minutes (*M* = 12.6 minutes, SD = 7.3) reviewing material on the site during the four weeks they had access to the site. Women in Group 1 visited the site slightly more often (*M* = 3.3 versus 2.6 visits) and spent more time (*M* = 13.6 versus 11.4 minutes) on the site than women in Group 2, but these differences in visits (*F*(1,39) = 1.14, *P* = .293) and duration (*F*(1,39) = .87, *P* = .356) by group were not statistically significant.

3.3. Physical Activity Levels While Latin Dancing {#sec3.3}
-------------------------------------------------

Objectively measured accelerometer data indicated women spent an average of 9 minutes (*M* = 8.5, SD = 6.4) doing moderate or greater intensity physical activity while doing Latin dancing. There were no differences between groups, suggesting that Latin dance instruction and intensity were similar between groups. Heart rate monitors measured minutes spent above, in, and below target heart rate zone, defined as between 60 and 85% of maximum heart rate determined by age, and average heart rate. Women spent an average of 25.1 minutes (SD = 20.4) in and 3.6 minutes (SD = 8.5) above, their target heart rate zone with an average of 93.2 beats per min (SD = 45.7) while doing Latin dancing.

3.4. Changes in Physical Activity {#sec3.4}
---------------------------------

All participants reported a significant increase in weekly leisure-time physical activity from T1 to T4 (*F*(3,102) = 27.64, *P* \< .001). This increase is roughly equitable to seven, 15-minute sessions (or 105 minutes total) of moderate or greater intensity physical activity, sufficient to expend 367.5--735 kilocalories per week \[[@B40]\]. The frequency of weekly leisure physical activity also changed from "never/rarely" to "sometimes" from T1 to T3 (*F*(2,37) = 12.61, *P* \< .001). There were no significant differences in changes in physical activity over time by group.

3.5. Changes in Dietary Habits {#sec3.5}
------------------------------

Participants in Group 2 had more stable fruit and vegetable consumption (*F*(1,34) = 1.38, *P* = .018) over the course of the study, while Group 1 decreased consumption over the course of the study from over five servings to just over one serving. Group 2 decreased the percent of calories they consumed from fat compared to Group 1 (*F*(1,24) = 5.12, *P* = .030). In general, those who received the SALSA website first had more favorable dietary habits outcomes.

3.6. Changes in Body Composition {#sec3.6}
--------------------------------

BMI increased significantly in both groups between T1 and T2 (*t*(42) = −2.38, *P* = .022). However, there was no statistically significant change in BMI over time by group (*F*(3,93) = .30, *P* = .824). Percent body fat differed significantly over time by group (*F*(1,31) = 5.54, *P* = .025). Post hoc tests show that women in Group 1 decreased their body fat percentage from 37.7 to 36.7% between T1 and T2, during the Latin dance intervention, but were unable to maintain the loss after participating in the website arm of the study. Women in Group 2 had a similar experience but only lost 0.2% body fat during the Latin dance intervention compared to the 1% loss for Group 1.

4. Discussion {#sec4}
=============

The SALSA study used an innovative hybrid strategy, employing face-to-face and internet techniques to generate interest and register participants to pilot test an innovative intervention to promote physical activity and fruit and vegetable consumption in women of color. We found that women of color were both willing and able to participate in an internet-based intervention. Women visited the site roughly once per week to print out materials and would not remain logged in for extended periods of time. Time spent on the site ranged from one to fifty minutes, suggesting some participants may have logged in simply to check for new content, while others spent time accessing tools, recipes and other information and materials while logged in. These findings are consistent with previous studies, which have shown that web-based behavioral treatment interventions have higher log-ins than web-based education interventions \[[@B41]\]. Although group differences in site visits and duration were not statistically significant, women who received the dance intervention first visited the site twice as often as women who received the salsa website first. Log in dates and times indicate that most women in both groups were aware of the update schedule and willingly checked the site at least once per week.

During Latin dance sessions, heart rate monitors showed that women did close to thirty minutes of moderate-intensity physical activity, although accelerometer data showed women, on average, did fewer than ten minutes of moderate-intensity physical activity, suggesting accelerometers may not be sensitive enough to measure physical activity during dancing in overweight and obese women. Previous studies have found heart rate to be a better measure of energy expenditure and physical activity intensity during dancing, and studies have reported increases in heart rate equivalent to aerobic interval training \[[@B11]\]. We saw no group effect for reported physical activity; women reported increased physical activity regardless of order of intervention activities and reported maintaining increases in physical activity at postintervention and follow-up, suggesting that the Latin dance intervention was effective for regular physical activity adoption and short-term maintenance, consistent with previous studies of dance \[[@B19], [@B42]\].

Women who had access to the SALSA website first reported modest increases in fruit and vegetable and decreases in fat consumption immediately following the website intervention, but failed to maintain those healthy changes after participating in the Latin dance intervention. However, the women in Group 2 fared much better than those in Group 1. Perhaps focusing on dietary habits first may make for more successful dietary outcomes, compared to focusing on physical activity first. This is an area for future research; to our knowledge few studies (if any) have investigated the order of intervention effects on maintenance of health behaviors. Data suggest that the SALSA website was useful for initiating healthful behavior change but not maintaining it. Previous studies have had similar findings \[[@B43]--[@B45]\], suggesting that interactive features and prolonged access may promote sustained changes in dietary habits \[[@B43]\].

In addition to the original aims of the study, the SALSA study showed promise in the domain of preventing weight gain and potentially even modest weight loss. Interventions that focus on sustainable health behaviors and modest weight loss improve systolic and diastolic blood pressure, heart rate, total cholesterol and insulin resistance leading to improved cardiopulmonary function and decreased risk of CVD and diabetes \[[@B46], [@B47]\]. Even a 3.5 to 7% weight loss has significant clinical relevance and can improve health over the lifespan, and women who maintain weight loss experience added health and quality of life benefits \[[@B48]\]. Women reduced their percent body fat while doing Latin dancing. Although decreases were small, this suggests that women who participate in a longer study may experience increased benefit and see greater results.

The SALSA pilot study combined a creative study design with innovative measures. By combining a randomized controlled and crossover study design, all participants received the benefits of both intervention arms. The innovative study design was a unique method to accommodate the community\'s desires for all to receive all study treatment benefits while maintaining scientific integrity. Although the crossover design satisfied community desires, the order of intervention activities may influence adoption and maintenance of healthful behaviors. Women who participated in the Latin dance group first increased their physical activity but did not improve their dietary habits, while women who participated in the website group first increased physical activity, improved dietary habits, and experienced greater changes in percent body fat. Further work is needed to determine whether order of activities is important for adoption and maintenance of healthful behaviors in a larger sample of women of color.

In addition to the unique study design, the SALSA study had several strengths. Internet-based recruitment, surveys and content on improving dietary habits were another innovative method to meet the community\'s needs and increase retention rates. Internet-based surveys and education materials allowed women to participate without the burden of commuting to the university each week, except for Latin dance sessions. Like interviewer administered surveys, internet-based surveys increase rates of data completion but allow more privacy and convenience, thus decreasing participant burden. However, survey-based assessments may be subject to self-reporting bias, reducing some confidence in the outcomes. The use of Latin dance as physical activity also responded to the community\'s requests for a fun, engaging and less "exercisey" type of physical activity and was easy to implement; however, caution is warranted as these findings are only specific to the population under investigation, and further research is done to generalize findings to other population groups.

The SALSA study was a pilot study to test the efficacy of a hybrid internet-based and Latin dance intervention. Future work is needed to test the long-term physical and emotional health benefits of participating in a Latin dance intervention. This project was fortunate to take advantage of the zeitgeist that has lead to particular popularity of Latin dance. Although it is relatively easy to adopt new healthful habits, sustaining them over time is often difficult if the prevailing ecology does not support the new health habit. The Latin dances are not only popular and fun, they are also culturally tied to the fastest growing subgroup of the US population, suggesting that as the Latino population grows so will the transcultural popularity of Latin dances. Providing the fundamental skills to a diverse group of individuals that already fits within the prevailing social ecology cannot help but be sustainable.

The women who participated in this study, regardless of ethnicity, age, income or education, were able to learn how to dance, and increase energy expenditure related to physical activity and weight and appeared to have a wonderful time doing it. Latin dance is increasing in popularity among people from all walks of life and seems to serve as a physical activity that is unaffected by social standing. Anyone can learn Latin dance, and, in the world of dance, it is not how wealthy, smart, or attractive one is, but rather the knowledge of the dance steps and joy on the dance floor that are most desirable. Thus, Latin dance may serve as an equalizing force, helping women to be more physically active with a strategy that is fun, easy, and widely available.

###### 

Flow of the SALSA Study.

  T1                                Intervention                  T2         Intervention                      T3         No contact   T4
  --------------------------------- ----------------------------- ---------- --------------------------------- ---------- ------------ ----------
  *N* = 50                          Group 1: 4-week Latin dance   *N* = 43   Group 1: 4-week internet access   *N* = 41   4 weeks      *N* = 36
  Group 2: 4-week internet access   Group 2: 4-week Latin dance                                                                        

###### 

Body composition, physical activity, dietary habits, and psychosocial measures by group and time point.

                                                  Group 1 (dance first)   Group 2 (website first)                                                                        
  ----------------------------------------------- ----------------------- ------------------------- ------------- ------------- ------------ ------------- ------------- -------------
  Body mass index (kg/m^2^)                       30.1 (5.7)              30.3 (5.6)                29.2 (5.2)    29.0 (5.5)    29.3 (5.0)   29.7 (5.2)    29.9 (5.5)    29.3 (5.0)
  \% body fat                                     38.7 (8.0)              38.2 (8.6)                37.0 (8.0)    37.6 (7.9)    38.4 (5.9)   38.4 (6.0)    38.5 (6.6)    38.5 (6.2)
  Leisure-time physical activity (min per week)   12.0 (10.6)             18.7 (16.9)               23.3 (15.8)   34.8 (16.5)   9.5 (10.2)   17.0 (11.7)   23.7 (15.3)   33.2 (16.0)
  Fruit and vegetables (servings per day)         5.1 (6.5)               3.3 (4.2)                 3.2 (4.9)     1.3 (0.8)     3.2 (3.4)    3.3 (1.9)     2.5 (2.4)     2.6 (2.2)
  Fat intake (% kcal from fat per day)            30.1 (2.5)              31.2 (4.1)                31.4 (3.5)    31.4 (3.5)    31.7 (3.4)   30.9 (2.6)    30.4 (2.5)    31.1 (4.1)

*Note:* Group 1: Dance first, website second; Group 2: Website first, dance second.
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